Though the sensitivity of the patient to noxious stimulation has long been recognized as an important factor in relation to symptom production, its quantitative assessment has received little attention. While it is common for clinicians to express an opinion on the sensitivity of the patient, usually when surprised by an apparent excess or absence of pain, such opinions are almost invariably unsupported by any evidence of the patient's threshold of pain complaint.
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That such differences in pain sensitivity as expressed by the threshold of pain complaint can be quantitated meaningfully in relation to the pain of cardiac infarction is the theme of this paper.
Threshold of Pain Complaint
This term is used to describe the relation between the quantitative application of a stimulus to a patient and his first complaint of pain. Such a stimulus was first used by Libman (1934) , who observed the patient's response to the application of pressure to the styloid process of the mastoid. Though the stimulus used was only crudely quantitated, Libman found his test useful for separating patients into normal and hyposensitive groups; and he concluded that important variations in clinical syndromes were found in hyposensitive patients.
More accurate quantitation of the pressure pain stimulus was necessary to clarify the value of such a procedure. In 1954 the technique and results of such " pain sensitivity tests " with the pressure algometer were reported (Keele, 1954) , with observations on their consistency in the same individual on different occasions. This correlated closely with other methods of estimating pain sensitivity; of particular interest was its close relation with forearm ischaemic pain, as described by Lewis (1942) . Consistent results for pressure pain sited on the forehead gave a normal range of between 0.5 anti 6 kg. In 23% of subjects the threshold was less than 2 kg. ; these were called "hypersensitives." In the 62 % "normosensitive" persons it ranged between 2 and 4 kg. The remaining 15% of persons were " hyposensitive" with thresholds above this.
The " reliability " of this pressure algometer test was investigated by Merskey and Spear (1964) (see Fig.) It is agreed that in cardiac infarction the noxious stimulus consists of the products of muscle ischaemia resulting from anoxia and necrosis. These processes liberate intracellular painproducing substances into the extracellular tissues, -among which are the potassium ion, 5-hydroxytryptamine, plasma kinins, and proteins. As a quantitative index of these one may observe the appearance of the intracellular transaminases as estimated in the plasma. The peak value of the S.G.O.T., usually at 36 hours, was therefore taken as a measure of both the rate and magnitude of the chemical aspect of the noxious stimulus of cardiac infarction. The S.G.P.T., being more sensitive to hepatic dysfunction, was synchronously measured as a control to exclude relevant renal or hepatic damage from ischaemia or congestion as a possible cause of the rise of the S.G.O.T. Both enzymes were measured daily for five days after the onset of infarction, the peak value during that period being taken as an index of the production of pain-producing substances from the myocardial infarction-that is, the noxious stimulus.
The extent of myocardial infarction is also,%reflected in the spatial distribution of electrocardiographic changes, as shown by the number of leads in the standard 12-lead electrocardiogram showing significant changes. In this series standard 12-lead electrocardiograms were taken on admission, 12 hours later, and each subsequent 24 hours for five days. The extent of infarction was assessed from the number of leads in which diagnostic Q waves or S-T segment elevation or depression of more than 1 mV were found, and T-wave inversion. This was taken as an independent index of the magnitude of the noxious stimulus. It, was correlated with the peak serum transaminase level in each case, previous observations having shown significant correlation between the extent of electrocardiographic changes and the S.G.O.T. (Keele, Goulden, and Newman, 1958) .
In a series of 74 patients admitted with cardiac infarction a relation was sought between: (1) the pressure pain complaint threshold; (2) features of the pain syndrome such as severity, extent, duration, and analgesic requirement; (3) the magnitude of the infarction as estimated by (a) Pain Complaint Threshold and Intensity of Pain The intensity of pain was divided into four categories: (1) " slight," (2) " moderate," (3) " severe," and (4) " agonizing." Slight was described as pain insufficient to interrupt normal activities. Moderate pain demanded notice, something being done to relieve it. Severe pain usurped the field of consciousness to the exclusion of other events, including such activities as eating and drinking, etc., with urgent search for relief. Agonizing pain gave rise to kinetic disorganization, the patient rolling on the floor, beating his chest, groaning, etc. These grades of pain were found meaningful when explained to the patients.
A significant inverse relation was found between the pain complaint threshold and the severity of pain thus graded (0.05>P>0.01). It is noticeable that there was no difference in the pain complaint threshold of those complaining of "slight" and those complaining of "moderate" pain; thus these distinctions in terms in fact bore no significantly different meaning; the others did (Table I) . The following cases illustrate this relation:
A man aged 42, with pain complaint threshold of 1 kg., had an anterior infarction raising the S.G.O.T. to 62 units and S.G.P.T. to 22 units. The E.C.G. showed S-T changes in four leads. Pain spread over front and back of chest, down both arms to the hands, and into the jaw ; it was very severe and lasted some 120 hours. This pattern is similar to that of the patient aged 69 cited above.
In contrast, a man aged 61, with pain complaint threshold 5.0 kg., had an anterior infarction raising the S.G.O.T. to 1 10 units and the S.G.P.T. to 21 units, with E.C.G. changes in S-T segment in one lead. He experienced moderate pain substernally and in both upper arms for two hours. No analgesic was given.
Morphine Sulphate Dosage in Relation to Pain
Complaint Threshold As laid out in Table IV (Table I) ; through diminished area of pain (Table II) ; and through shorter duration of pain (Table III) .
The influence of the pain complaint threshold on the duration rather than intensity of pain is illustrated by two cases. (1) 
Cases not Requiring Morphine
Of the 74 cases 27 did not require morphine; some of these, however, received analgesics by mouth. It was noted that the absence of need for morphine was not always the result of a short duration of pain but sometimes of its moderate intensity only. For example, a man aged 52, with a pain complaint threshold of 6 kg., recorded pain of moderate intensity substernally, radiating down both arms to the hands for 15 hours. This came on while he was watching a football match ; it did not prevent him from enjoying the rest of the match, nor from walking home with his son. His cheerful manner was such that he neither asked for nor received any analgesic treatment at all ; yet his S.G.O.T. rose to 176 units and there were S-T segment changes in six leads.
In a representative sample of the patients not requiring morphine the size of the infarctions as reflected by the S.G.O.T. were 34, 36, 50, 57, 68, 75, 87, 95, 128 , and 176 units. The respective pain complaint thresholds of these patients were 3, 3.5, 3.5, 2, 4, 3.5, 3.5, 5.5, 4.5, and 6 kg. From this series it will be seen that the higher the threshold of pain complaint the larger the infarction which was borne without requiring morphine. If a patient has a threshold of about 6 kg., however large his infarct, he often does not need morphine. Such a patient has recently been seen with a pain complaint threshold of 6+kg.: a man of 81 with antero-lateral-posterior infarction on the E.C.G., and S.G.O.T. of 360 units, whose substernal and left upper arm pain lasted three hours. Because of a diagnosis of " doubtful " cardiac infarction and short duration of pain he was given no analgesic at all.
Morphine Requirement and Size of Infarct
The size of the infarct was assessed from the number of leads in the E.C.G. showing pathological Q waves, S-T segment deviation, and T-wave inversion. Of these, significant association was found between the S-T segment changes and the requirement of morphine, as shown in Table VI 
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Difference between means (t test: t = 4-2609) (P < 0 001) highly significant. In many patients with cardiac infarction a knowledge of both the pain complaint threshold and the pain pattern can be translated into a useful estimate of the transaminase levels and the extent of the electrocardiographic changes.
Summary
The use of experimental pain in relation to the assessment of clinical pain has been but little explored. Here such an approach has been made by producing a miniature pain " dis-ease" by the stimulus of pressure pain, from which the patient's complaint threshold was obtained. This has been compared with the pain pattern of cardiac infarction in the patient.
Experimentally, the pressure pain complaint threshold is consistent in individuals. In different persons it ranges for this technique between 0.5 and 6.0 kg. Moreover, the pressure pain complaint threshold varies along with that of experimentally produced forearm ischaemic pain in the same person.
Clinically, patients with high pressure pain complaint thresholds were observed to complain little of cardiac pain with cardiac infarction, and conversely.
Statistically, in 74 patients a correlation was therefore sought between: (1) pressure pain complaint threshold; (2) features of the pain syndrome of cardiac infarction-for example, severity, extent, duration, and morphine requirement; (3) the magnitude or intensity of the noxious stimulus as estimated from two independent criteria, peak S.G.O.T. levels, and the number of leads in the standard 12-lead electrocardiogram showing changes. The severity, extent, and duration of the pain, and the morphine requirement, were all found to be diminished with elevation of the patient's pressure pain complaint threshold. These same features of the pain pattern increased in proportion to the intensity of the noxious stimulus as estimated from the peak S.G.O.T. and E.C.G. changes.
The pain pattern in a case of cardiac infarction is a function of both the pain complaint threshold and the noxious stimulation. A high pain complaint threshold constitutes an important factor in the incidence of undiagnosed relatively painless cases of cardiac infarction.
